that some change has to be made. 
~ are not yet agreed. 


‘made alike. 
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THE TEACHING OF SCIENTIFIC METHOD.) | 


THE title of the address which I am privileged to deliver 
this evening has been advisedly chosen, in order to mark 
the contrast between the teaching of what is commonly called 
science” and the teaching of ‘‘scientific method.” It is, 
I think, to the failure to discriminate between these that the 
delay of which we so bitterly complain in introducing ex- 
perimental studies into schools generally is large attributa- 
ble. 

For years past ‘ie siicational world has been witness of 
conflicts innumerable. Its time-honored and most cherished 
dogmas and practices have been subjected to severely search- 
ing criticism, and it cannot be denied that they have often- 


times emerged from the battle in a terribly mangled condi- 


tion; nevertheless they have hitherto manifested a marvellous 
recuperative power. Modern subjects, especially experimental 
science, have as yet barely obtained a foothold in cur schools, 
and their educational effect has been scarcely appreciable; 
nay, it is even said, and probably with too much of truth, 
that the results under our present — may I not say — want 
of system are inferior to those obtained in the purely classi- 
cal days of yore, when the scholars’ efforts were less subdi- 
vided, when fewer subjects claimed their attention. The met 
upshot of discussion simply has been that we are intensely 
dissatisfied with our present position, and that we realize 
What that change is, we 
This, after all, is a very healthy state 
to be in, and one which necessarily must precede the con- 
struction of a satisfactory programme of studies suited to the 
vastly changed conditions under which the work of the world 
has been carried on since those two potent agents, steam and 
electricity, have assumed sway. 

In setting our house in order, one great difficulty arises 
from the multitude of counsellors. Every subject in turn 


asserts its soul-saving power, and puts forth its claim ona 


portion of the school time. An infinite number of sugges- 
tions are made. Who is to arbitrate in so difficult a case ? 
Certainly, the more I study .the educational problem, the 
more I realize the extraordinary difficulties which it presents. 


We are not all cast in one fixed mould, and cannot all be | 
Educational rules must necessarily be made 


infinitely elastic, and educational success can only be achieved 
by the elastic administration of rules. 

But. are those who are charged with the conduct of so diffi- 
cult a mission in any way specially prepared for the cam- 
paign ? .Suppose at a largely attended representative meeting 
of British teachers some one were to discourse in most elo- 
quent terms of the beauties of the Chinese language, and 
were to affirm in the most positive manner possible that no 
other language offered the same opportunity of inculcating 
lessons of the highest import, what would be the result ? 
Few, if any, present would know a word of the language; 
and therefore, although all might agree that they had listened 


1 Paper read by Professor Henry E. Armstrong at a meeting of the British 
College of Preceptors, April 8, 1891. 


ell 


to a most learned and interesting discourse, the effect would 
be ephemeral, and the advice given would be wholly disre- 
garded by the majority. Never having had occasion to 
study the language, they probably would mentally set down 
the lecturer as a doctrinaire,— as a member of that trouble- | 
some and objectionable class, the enthusiasts, who are always 
interfering with other people’s business and trying to lead 
them to mend their ways. Some few might think it politic 
to include Chinese in theirschool programme. These would 
either purchase a ‘‘ Reader,” and endeavor to master the 
subject themselves sufficiently to impress a smattering of in- 
formation on a limited number of pupils in perhaps the 
higher forms in their schools, or would engage a young fellow 
fresh from the university as teacher, who had little more 
than mastered the principles of the Chinese alphabet, but 
was considered capable of any thing because he had taken a 
good degree. I-very much fear that the treatment which I 
picture as accorded to my hypothetical subject, Chinese, is 
very much the kind of treatment meted out to experimental 
science in most schools. In the majority of cases it has been 
included in the programme because it has become fashionable 
and is a subject in which public examinations are held, more 
or less under compulsion, and without real belief in its” 
worth or efficacy as an educational instrument. It is not 
surprising, therefore, that the results have been so unsatis- 
factory. : 

Two causes appear to me to operate in retarding educa- 
tional progress. In the first place, our schools, with scarcely 
an exception, are controlled by our ancient universities; and 
these, I think, are not improperly described as, in the main, 
classical trades-unions. The majority of those who pass 
through their courses are required only to devote their atten- 


tion to purely literary studies, and, unless by accident, they 


acquire no knowledge of the methods of natural science: 


_ consequently, having no understanding of, they exhibit no 


sympathy with, its aims artd objects. It is a strange fact 
that so limited and non-natural a course of training should 
alone be spoken of conventionally as ‘‘ culture,” and that it 
should count as no sin to be blind to all that is going on in 
the world of nature around us, and to have no appreciation 
or understanding of the changes which constitute life, — no 
knowledge of the composition and characters of the materials 
of the earth on which we dwell., As the entire body of © 


_ teachers in the more important of our schools are university 


men, and the examples which such schools set permeate into 
and pervade schools generally, the result of the introspective 
system of training followed at our universities is disastrous. 
That the effect of a change in the present university system 
on scholastic opinion and practice would be far-reaching, 
has been clearly realized. In proof of this, I may again cite 
remarks made by the present head master of Rugby, for- 
merly head master of Clifton College, which I quoted in my 
address to the Chemical Section of the British Association at 
Aberdeen in 1885: they were made at a meeting of convoca- 
tion at Oxford a few months previously. Dr. Percival said, | 
‘If twenty years ago this university had said, from this 
time forward the element of natural science shall take their 
place in responsions, side by side with the elements of 
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mathematics, and shall be equally obligatory, you would 
long ago have effected a revolution in school education.” 
Reading between the lines, I imagine that Dr. Percival 
would imply that such action of the university would have 
led schools generally to pay attention to natural science, just 
as they do to mathematics, and that the general public 
_ would thereby also have been led to appreciate such studies. 
Charles Kingsley gave utterance to similar thoughts when 
he said, ‘‘I sometimes dream of a day when it will be con- 
sidered necessary that every candidate for ordination should 
be required to have passed creditably in at least one branch 
of physical science, if it be only to teach him the method of 
sound scientific thought.” Evidently Kingsley was of opinion 
that the teaching of his day was not always conducive to 
habits of ‘‘sound scientific thought.” Has it been much 
improved in’ the interval? There are a few who cannot real- 
‘ize what would be the effect of neglecting to teach the ele- 
‘ments of mathematics: Dr. Percival’s advice that the elements 


of natural science should be made equally obligatory is_ 


therefore pregnant with meaning. All can imagine what 
difficulty would be created at Cambridge, for example, if 
those who went up wishing to study mathematics had no 
acquaintance with even the first four rules.of arithmetic, but 
such is the position, owing to the neglect of natural science 
in schools, in which those of us find ourselves who are called 
on to teach science in colleges and at. the universities; and 
the result is, that the time which should be devoted to the 
study of the higher branches of a subject is wasted in teach- 
ing elementary principles, more often than not, to unwilling 
minds unprepared to assimilate knowledge involving studies 
of an entirely novel character. | 

But, beyond the difficulties created by the low standard of 
' scholastic and public opinion as regards natural science, 
there is a second retarding cause in operation, for the ex- 
istence of which we teachers of natural science are in a great 
measure responsible, and which it behooves us to remove. 
I refer to the absence of any proper distinction between the 
teaching of what is commonly called ‘‘science” (i.e., facts 
pertaining to science) and the teaching of scientific method. 
The dates at which our various kings reigned, the battles 
they fought, and the names of their wives, are facts pertain- 
ing to history, and it is not so very long since such facts 
alone were taught as history. Nowadays such facts are but 
incidentals in a rational course of historical study, and itis 
clearly realized that the great object is to inculcate the use 
of such facts,— the moral lessons which they convey. ‘‘And 
if I can have convinced you that well-doing and ill-doing are 
- rewarded and punished in this world, as well as in the world 
to come, I shall have done you more good than if I had 
crammed -your minds with many dates and facts from mod- 
ern history” (conclusion of Kingsley’s lectures on America 


at Cambridge in 1862), are words which aptly convey an . 


idea of one of the chief purposes gained in teaching history, 
and by which the methods of teaching it are being moulded. 
In like manner, to inculcate scientific habits of mind,—to 
teach scientific method,— we must teach the use of the facts 
pertaining to science, not the mere facts. Again, in teach- 
ing history in schools, we recognize that the subject must be 
broadly handled, and attention directed to the salient points 
which are of general application to human conduct: the 
study of minutie is left to the professed historian. 
very reverse of this practice has been followed, as a rule, in 
teaching natural science inschools. At various times during 
recent years —at the Educational Conference held at the 
Health Exhibition in 1884, and at the British Association 
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meeting in 1885-—I have protested against the prevailing 
system of teaching chemistry, etc., to boys and girls at school 
as though the object were to train them all to be chemists; 
and I have also protested against the undue influence exer- 
cised by the specialist, —— an influence which he has acquired 
in consequence of the inability of the head of the school to 
I refer here as much to the 
examiner as to the teacher; indeed, more. It appears to me 
to be our duty to regard all questions relating to school edu- 
cation from a general point of view, to consider what is most: 
conducive to the general welfare of the scholar; and in allow- 
ing the specialist access to the school, the greatest care must, 
be taken that the subject treated of is dealt with in a manner 
suited to the requirements of the scholars collectively. It is: 
only in the case of technical classes that supreme control can 
be vested in the specialist. 

In order that we may be in a position to usefully criticise 
the educational work which is being done, and the proposals 
brought forward, it is essential to arrive at a clear under- 
standing of the objects to be achieved. Much of the work 


in a school is done with the object of cultivating certain arts 


(mechanical arts, we may almost call them),—the art of 


reading, the art of writing, and the art of working elemen- 


tary mathematical problems, until the operations involved 
are efficiently performed in an automatic manner. An ele- 
mentary acquaintance with these arts having once been 
gained, all later studies may be said to originate naturally 
in them, — both those which lead to the acquisition of 


knowledge, and those which have for their ultimate object 


the development and training of mental faculties. The 
character and extent of these later studies is subject to great 
variation, according as individual requirements, opportuni-’ 
ties, and mental peculiarities .vary; but the variation is not 
usually permitted to take place until a somewhat late period 
in the school career. We recognize, in fact, that in the case 
of every individual the endeavor must at least be made to 
develop the intellectual faculties coincidently in several di- 
rections. The question at issue at the present moment, I 
take it, is the number of main lines over which we can and 
are called on to travel. Hitherto only two have been gen- 
erally recognized,— the line of literary studies, and the line 
of mathematical studies: but those of us who advocate the 


claims of natural science assert that there is a third, and that 


this is of great importance, as a large proportion of the work 
of the world is necessarily carried on over it. We assert, in 
fact, that however complete a course of literary and mathe- 
matical studies may be made, it is impossible by attention to 
these two branches of knowlege to educate one side of the 
human mind, —that side which has been instrumental in 


erecting the edifice of natural science, and in applying sci- 


ence to industry: the use of eyes and hands. I never tire 
of quoting from Kingsley’s lecture to the boys at Welling- 
ton College (Letters and Memories of his Life, 3d abridged 
edition, p. 146, Kegan Paul & Co.): it puts. the case into a 
nutshell: — — | : 

‘‘The first thing for a boy to learn, after obedience and 
morality, is a habit of observation, —a habit of using his 
eyes. It matters little what you use them on, provided you 
do use them. They say knowledge is power, and so it is, 
but only the knowledge which you get by observation. 
Many a man is very learned in books, and has read for years 
and years, and yet he is useless. He knows about all sorts 
of things, but he can’t do them. When you set him to work, 
he makes a mess of it. He is what you calla pedant, be- 
cause he has not used his eyes and ears. . . . Now, I don’t 
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mean to undervalue book-learning; . . . but the great use 
of a. public school education to you is, not so much to teach 
you things as to teach you how to learn. . . . And what 
does the art of learning consist in ? 
the art of observing; that is, the boy who uses his eyes best 
on his books, and observes the words and letters of his lesson 
most accurately and carefully, that is the boy who learns 
his lesson best, I presume. . . . Therefore I say that every- 
thing which helps a boy’s powers of observation helps his 
power of learning; and I know from experience that noth- 
ing helps that so much as the study of the world about 
you.” ; 

- Literary and mathematical studies are not a sufficient 
preparation in the great majority of cases for the work of 
the world: they develop introspective habit too exclusively. 
In future, boys and girls generally must not be confined to 
desk studies; they must not only learn a good deal about 
things, they must also be taught how to do things, and to 
this end must learn how others before them have done things 
by actually repeating — not by merely reading about — what 
others have done. We ask, in fact, that the use of eyes and 
hands in unravelling the meaning of the wondrous changes 
which are going on around us in the world of nature shall 
‘be taught systematically in schools generally; that is to say, 
that the endeavor shall be made to inculcate the habits of 
observing accurately, of experimenting exactly, of observing 
and experimenting with a clearly defined and logical pur- 
“pose, and of logical reasoning from observation and the re- 
sults of experimental inquiry. Scientific habits and method 
must be universally taught. We ask to be at once admitted 
to equal rights with the three R’s: it is no question of an 
alternative subject. This cannot be too clearly stated, and 
the battle must be fought out on this issue within the next 
few years. 

' The importance of entering on the right course when the 
time comes that this claim is admitted — as it inevitably must 
be when the general public and those who direct our edu- 


cational system realize its meaning — cannot be exaggerated. | 


The use of eyes and hands — scientific method — cannot be 
taught by means of the blackboard and chalk, or even by 
ex perimental lectures and demonstrations alone: individual 
eyes and hands must be actually and persistently practised, 
and from the very earliest period in ‘the school career. 
studies cannot be postponed until the technical college or 
university is reached: the faculties which can there receive 
their highest development must not have been allowed to 
atrophy through neglect during the years spent at school. 
This is a point of fundamental importance. At school the 
habit is acquired of learning lessons, of learning things trom 
books; and after a time it is an easy Operation to a boy or 
girl of fair mental capacity, given the necessary books, to 
learn what is known about a particular subject. 
come of this, in my experience, particularly in the case of 
the more capable student, is the confusion of shadow with 
substance. 
periments which take up so much time, which require so 


much care, and which yield a result so small in proportion 


to the labor expended, when I can gain the information by 


reading a page or so in such and such a text-book?” is the 


question I have often known put by highly capable students. 
They fail to realize the object in view,— that they are study- 
ing method; that their object should be ta learn how to make 
use of text-book information by studying how such informa- 
tion has been gained; and to prepare themselves for the time 


when they will have exhausted the information at their dis-. 
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“*Why should I trouble to make all these ex- 
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posal, and are unprovided with a text-book, when they will 
have to help themselves. I am satisfied that the one remedy 


for this acquired disease is to commence experimental studies 


at the very earliest possible moment, so that children may 
from the outset learn to acquire knowledge by their own 
efforts; to extend infantile practice — for it is admitted that 
the infant learns much by experimenting — and the kinder- 
garten system into the school, so that experimenting and ob 
serving become habits. The vast majority of young children 
naturally like such work, and it is to be feared that our sys- 
tem of education is mainly responsible for the decay of the 
taste with advancing years. 

No doubt, just as literary excellence may be attained 
through the agency of one or other of several languages, 
scientific method may be inculcated in a‘ variety of ways; 
and we may expect that, looking at the problem from various 
points of view, teachers will ere long devise courses suited to 
the requirements of scholars of different types. My views 
have been somewhat fully set forth in the ‘‘ Reports to the 
British Association of the Committee on the Present Methods 
of Teaching Chemistry” (B. A. Report, 1888, 1889, 1890); 
but it is perhaps not superfluous to mention that the draft 
schemes which I have prepared are but outlines for the 
consideration of the competent teacher. On the present oc- 
casion, | may fitly bring my address to a conclusion by call- 
ing attention to a few simple experiments in illustration of 
the method of teaching of which I am an advocate. [The 
remaining portion of the address was illustrated with experi-. 
ments. | 

In the first place, I hold that, in order that children msy 
acquire scientific habits, they should be led to look around 
them and take note of the various objects which present 
themselves to view. Lists of such objects having been pre- 
pared, their several uses having been as far as possible real- 
ized, and much simple information as to their origin, etc., 
having been imparted by reading lessons and practical de- 
monstrations, a stage will be reached at which the children 
can themselves begin to determine the properties of common 
objects, generally by measurement. The measurement les- 
sons in the first instance may be of the simplest kind. Much 


“may be done with the aid of a boxwood scale divided into 


tenths of an inch on the one edge, and into millimetres on 
the other. With the aid of such a scale, children may learn 
to measure accurately, and may be taught the use of decimals 


and the relation between the English and the metric system. 


Obviously such work might well form part of the arithmetic 
lesson, and there can be no doubt that “practical arithmetic” 
lessons would often be far more easily mastered and be more 
interesting than are the dry problems of the books. It is 
easy also to take advantage of the opportunity afforded by 
these lessons to impress useful information of quite another 
character by such an exercise as the following, for example, 
which I suggest, however, merely by way of illustration, 
and not as in any sense novel: ‘‘Third-class passengers 
usually pay fare at the rate of one penny per mile. Ascer- 
tain from a railway time-table (Bradshaw) the fares to a 
number of the chief towns in England, Wales, and Scotland 
from London, and then calculate the distances in miles and 
kilometres (1 kilometre is equal to 1,000 metres).” 

- In the next place, the measurement lessons may take the 
form of lessons in weighing. Iam of opinion that the dis- 


‘ciplinary effect of teaching chlidren to weigh exactly cannot 


be overestimated. It matters little what is weighed, pro- 
vided that the weighing be done as accurately as the balance 
at disposal permits, Professor Worthington, in his invalua- 
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ble book ‘‘ Physical Laboratory Practice” (Rivington’s), has 
advocated the use of a simple balance costing only four 
shillings. However suitable this may be for demonstrating 
certain principles in physics, its use is to be entirely depre- 
cated, in my opinion, for the purpose J have in view. I 
would urge most strongly that a far better instrument be 
procured, such as one of Becker’s (of Rotterdam; English 
agents, Townson and Mercer) balances, costing, with suita- 
ble weights, about £3. In using such a balance, care has to 


be taken in releasing the beam and in bringing it to rest— 


again; the pans must not be allowed to swing from side to 
side, but must be made to move gently up and down; the 
weights must be lifted on and off the pans with pincers, not 
touched by the fingers, so as to preserve them untarnished; 
and the weighing can, and in fact must, be made with con- 
siderable exactness. Finding that so many precautions have 
to be taken, and being severely reprimanded if careless in 
using such a balance, the child acquires a wholesome respect 
for the instrument, and soon becomes careful and exact. 
Weighing with the four-shilling pair of scales can afford no 
such discipline: their use in no way serves to correct the 
tendency (to quote a schoolboy phrase) to ‘‘muck about,” 
unfortunately inherent in youth,—a tendency which can, I 
believe, be more successfully counteracted by proper measure- 
ment lessons than in any other way. The objection made to 
the purchase of so costly a balance for school use, I hold to 
be quite unwarrantable. Schools have no hesitation in 
charging for the use of books, and a charge of half a crown 
a year would more than cover their cost, if it were not pos- 
sible to provide weighing appliances as part of the school 
furniture. I have been told that you cannot trust boys to 
use so delicate an instrument as that I advocate; and proba- 
bly you cannot, if you wait until they have grown past con- 
trol: but I believe that the difficulty will not arise if the in- 
struction be given to children when quite young. 

Having learned to measure and weigh exacily, the Shien 
may be set to examine things generally. One of the best 
exercises that can be devised consists in weighing and meas- 
uring rectangular blocks of different kinds of wood, and 
then reducing the results so as to ascertain the weights of 
equal bulks. In this way the child is led to realize that in 
the several varieties different amounts of the wood-stuff are 
packed in the same space; that some woods are denser than 
others. The relative densities may then be calculated, tak- 
ing the lightest as standard; and also their densities, i.e., 
the quantity of wood-stuff in the unit of volume, choosing 
several different units both of mass and of volume. The 
data thus obtained may be made use of in many ways, e.g., 
in setting arithmetical problems as to the weights of planks, 
etc., of various sizes; and lessons may at the same time be 
given as to the uses and characters of the different woods, 
the trees from which they are obtained, etc. In a similar 
manner, common liquids may be studied comparatively with 
the aid of a simple “‘ density ” bottle, constructed by filing a 
nick down the glass stopper of an ordinary two ounce nar- 
row-mouth bottle, which may also be used in determining 
the relative density of solids of irregular shape. Children 
are thus put in possession through their own efforts of a 
series of numerical data whereby various materials may be 
characterized, and can be led to realize that it is possible to 
convey exact information by quoting these numerical data. 

It is almost superfluous to point out that when the use 
of the balance has been learned, a stage is reached at which 
the study of levers and other simple mechanical powers 
may very properly begin; and that the determinations of 
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densities of liquids serve as an appropriate introduction to 
hydrostatics. 

Measurements of another kind, which afford most valua- 
ble training, are those effected with the aid of a thermome- 
ter. It is most important that the use of this instrument 
should be generally understood, especially by women. It is 
astonishing how few people know the temperature at which 
water boils, and how mysterious an instrument to most is 
the clinical thermometer. Practice having thus been ac- 
quired in making measurements, and considerable knowledge 
having been gained of properties of common materials, I 


would advocate the quantitative study, especially by girls, - 


of the effect of heat on vegetable and animal food materials, 
and subsequently on earthy substances and metals. Such 
exercises would serve as an appropriate introduction to the 
study of chemical change, which at this stage should be en- 
tered on more particularly with the object of developing the 
reasoning powers. I propose to give two examples by way 
of illustration. The one relates to the discovery of the com- 
position of air; the other, to the discovery of the composition. 
of chalk. 

In considering air, it is the practice with most eadiees IT 
believe, to explain, and in some cases demonstrate, how 
oxygen may be prepared, and how brilliantly many sub- 
stances burn in it; air is then stated to be a mixture of oxy- 
gen with nitrogen in certain proportions, and certain proofs 
of this statement are advanced. Although much interested 
in the statements, and delighted at witnessing the firework 
displays which attend combustion in oxygen, the young stu- 
dent is not much the wiser for such lessons: a certain 
amount of ‘‘ prepared food” has been put into his or her 
mouth, but no understanding acquired as to how it has been 
I advocate an entirely differ- 
ent course: I would not say one word as to what air is, or 
as to its having any thing to do with combustion, but would 


lead the scholar to discover that air is concerned in many 


common changes which apparently occur spontaneously, and 
to understand how the discovery that this is the case is made. 
Having directed attention to the manner in which animal and 
vegetable substances gradually decay, and are destroyed 
when burned, and to the rusting of iron, etc., I would pro- 
pose that such changes should be experimentally investi- 
gated, and suggest that as iron rusts so readily when moist, 
the rusting of iron should be first examined: then would 
come the question, ‘‘ But how is this to be done?’ Having: 
become so habituated to the use of the balance, and to ex- 
press facts by numerical data, the student would appreciate 
the advice, ‘‘ Let us see whether the balance will not aid us; 
let us endeavor to ascertain whether the iron gains or loses 
in weight during rusting.” A clock-glass or saucer is. there- 
some iron borings or nails are put upon it, 
and the weight ascertained; and, as iron is known to rust. 
more rapidly when wet, the borings or nails are wetted and 
set aside to rust. After several days, the rusted iron is dried. 
in an oven and weighed: it is found that the weight has in- 
creased, whence it follows that something from somewhere 
has been added to the iron. Thus aclew has been gained, 
and, following the example of the detective in search of a 
criminal, this clew is at once followed up. ‘‘ Wheredid the 
something come from? It might be the water; but is there 
no other possible ‘offender’? Yes, the iron rusted in air.” 
This suggests the experiment of exposing wet iron in air in 
such a way as to ascertain whether the air is concerned in 
the rusting. Some borings are tied up in a piece of muslin, 
and the bag is hung from one end of a piece of stout wire, 
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bent round at the opposite end, so as to form a foot; the 
wire is set upright in a dish full of water, and a large 
pickle-jar is inverted over it, with its mouth in the water. 
‘The iron is thus shut up over water along with air. Gradu- 
ally the iron rusts, and concurrently the water rises in the 


jar, showing that the air is concerned, as no rise is observed | 


in a comparison experiment without the iron. But after a 
time the water ceases to rise: measurement shows that only 
about one-fifth of the air disappears. Clearly, therefore, 
the air is concerned. The experiment is repeated, and the 


same result obtained; fresh iron is put into the residual air, 


and still no change results: hence it follows, that, although 
the air plays a part in the rusting of iron, the air as a whole 
is not active, but only one-fifth part of it, which serves to 
suggest that the air is not uniform, but has parts. Consider 
the importance of the lesson thus learned, the number of 
discoveries made by a few simple quantitative experiments, 
the insight into exact method which is gained by a thought- 
ful worker. 

To pass to my second evamipic: —the discovery of the 
composition of chalk. How is this to be effected? I would 


call attention to what is known about chalk by people gen- | 


erally, — what it is like, where it occurs, and what it is used 
for, — and ask whether there is no well-known fact con- 
nected with chalk which will serve as a clew, and enable us 
to apply our detectives’ method. One of the great uses of 
chalk is for making lime, which is got by burning chalk. Is 


there any thing known about lime which shows that it differs. 


fromchalk? Yes, when wetted, it slakes and much heat is given 
out, while chalk is not altered by wetting; when the experi- 
ment is made quantitatively, lime is found to increase about 
33 per cent in weight on slaking. Let us then study the 
conversion of chalk into lime by burning, and, as our -un- 
aided eyes tell us nothing, let us call in the aid of a balance. 
A weighed quantity of chalk is strongly heated, and is found 
to grow lighter; after a time, no further loss is observed, 
and, when this is the case, the loss amounts to, say, about 
43 per cent; on repeating the experiment, the same result is 
always obtained, and therefore it cannot be an accident that 
the loss amounts to only about 43 out of every 100 parts of 
chalk. What conclusion are we to draw? Evidently that 
the stuff composing chalk consists of lime-stuff plus some- 
thing else which is driven off when the chalk is burned. 
What is this something? Can’t we catch it as it is given off? 
(We can, but the experiment is difficult, requiring special 


appliances, owing to the high temperature required to burn 


chalk in a close vessel). If not, is there no other clew which 
can be followed? Yes, there is. It is to be supposed that 


at an earlier stage in the experiments, attention will have 


been directed to the way in which discoveries were made in 
early times; to the fact that various substances were found 
to act upon each other, giving new substances; and that 
when a new substance was discovered its action on the pre- 
viously known substances was studied; that in this way va- 
rious acids were discovered; and that it was found out that 
these were powerful solvents of metals, earthy substances, 
etc., of chalk, among other substances. What happens to 
chalk when thus dissolved in an acid? The experiment is 
tried, and it is found that an air-like substance or gas escapes 
as the chalk dissolves. How does lime behave with acid? 
It is found on trial to dissolve, but no gas is given off. May 
it not be, then, that the gas which is given off when chalk 
becomes lime is also given off when chalk is acted on by 
acid? Let us find out how much gas is given off in this 
latter case. 
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acid and the gas measured, a simple apparatus being used, 
like that figured in the last ‘‘ British Association Report ” 
(Nature, April 23, 1891). - It is found, when several ex- 
periments are made, that, on the average, about 22,000 cubic 
centimetres of gas are given off per 100 grams of chalk; and 
chalk is thus shown to be characterized not only by the per- 
centage of lime which it yields, but also by the amount of 
gas which it affords when dissolved in acid. | 

What is the weight of the gas that escapes? The experi- 
ment is carried out (by means of a very simple apparatus), 
and the all-important discovery is made that the weight of 
the escaping gas is just about what was lost on burning: 
chalk. There can be little doubt, therefore, that the gas 
thus studied is ‘“‘the something ” which is given off when 
chalk is burned. If so, perhaps it may be possible to re- 
associate this gas with lime, and produce chalk. Lime is 
therefore exposed in an atmosphere of the gas, and the in-. 
crease in weight determined; it is eventually ascertained 
that the lime increases in weight to the extent required on 
the assumption that it is reconverted into chalk; and on ex- 
amining the product it is found to behave as chalk both 
when heated and when dissolved in acid. Thus the problem 
is solved, and it is determined that chalk-stuff consists of 
lime-stuff and chalk-gas. I employ these terms advisedly, 


and advocate their use until a much later stage is reached, 


when systematic nomenclature can be advantageously made 
use of. 

' In talking about chalk, it may be pointed out that chalk 
is believed to consist of skeletal remains and shells of sea- 
animals; and, when the composition of chalk has been as- 
certained, the suggestion comes naturally to examine shells. 
When their behavior on burning and towards acid is studied 
quantitatively, results are obtained which place it beyond 
doubt that they essentially consist of chalk-stuff. The chalk 
studies thus become of very great importance, and may be 
made to cover a wide field. 

It is not to be denied that there are difficulties connected 
with such teaching as that I am advocating, but it is a libel 
on the scholastic profession to assert that the difficulties are 
insuperable. I am sure that in this case the old ever-true 
saying may be quoted, ‘‘ Where there’s a will there’s a way.” 
Such teaching has not yet been given simply because there 
must be less class-teaching, more individual attention, an 
adequate proportion of the school time must be devoted to 
the work, and properly trained, sympathetic teachers must 
be called in to give such ineteniotion: 

When scientific method is taught in schools, there will in-. 


-evitably be a great improvement in school-teaching gener- | 


ally; it will be carried on in a more scientific manner, and 
new methods will be introduced. Indeed, 1 have already 
learned from a head master in whose school experimental 
science-tdaching is receiving much attention, that the leaven- 
ing effect on the teachers of some other subjects in the school 
is quite remarkable, and that they are clearly being led to 
devise more practical modes of teac 

Photography and the lantern, also, are modern weapons 
of great power, which often enable us to clothe the dry bones 
of otherwise unattractive subjects with pleasing drapery. 
And here the parent can often intervene with great effect. 

(Prof. Armstrong, in conclusion, drew attention to several 
“logs” kept by young children, illustrated with photographs, 


and insisted on the educational value of such work, owing 


to the opportunity which it afforded of directing attention to 
various matters of interest, and of impressing useful infor- 
mation on the memory. ] 
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NOTES AND NEWS. 


Mr. E. M. JOHNSON, a graduate of the State School of Mines 
at Rolla, has been appointed to a position as aide on the Missouri 
Geographical Survey. , 


— Mr. T. H. Cornish of Penzance has a note in the current 
number of the Zodlogist, according to Nature, on some remarkably 
large catches of fish on the Cornish coast. On March 18 last, 
12,000 gray mullet (Mugil capito) were captured, by means of a 
draw seine, by the fishermen of Sennen Cove, at Whitsand Bay, 
Land’s End. The fish were of fine quality, one being brought to 
Mr. Cornish which measured two feet in length, one foot three 
inches in girth, and weighed six pounds ten ounces. On the 3ist 
of the same month a Lowestoft mackerel driver, fishing some 
leagues south-west of the Lizard, took 48,000 mackerel. No such 
catch of mackerel, for one night’s fishing, had ever been heard of 
before at Penzance, and what makes it more extraordinary, says 
Mr. Cornish, is that it should have taken place in March, when 
the catches usually average a few hundreds only. Later on in the 
season, in the fishing west of Scilly, 20,000 to 25,000 is regarded as 
a heavy catch. , 


—The preliminary returns of the recent census operations in 
India, says Nature, show that the population in British territory is 
220,400,000, as against 198,655,600 in the former census, an in- 
crease of nearly 22,000,000. The Feudatory States, omitting in- 
complete returns, which may be taken at about 90,000, have a 
population of 61,410,000, making a total of 281,900,000, as against 
250,700,000 for the same areas at the last census. The returns 
give Bombay 806;000, Madras 449,000, Calcutta municipal area 
and port 674,000, and including the suburbs Howrah and Bally, 
969,000. At the last census the total for the same area was 847,- 
000. Calcutta municipal area shows.an increase of 92,000, and 
Howrah and Bally an increase of 24,000. The returns from Bur- 
mah show that the population of the whole country, excluding 
the Shan States, is 7,507,068, or 48.8 persons to the square mile. 
The population of Lower. Burmah alone is 4,526,482, or an increase 
of about 790,000 since 1881. 


— The American Academy of Political, and Social Science has 


just issued its first handbook, containing the Constitution, names 
of officers, report of the executive committee for the first year, 
and the list of members. Although in active service only twelve 
months, it now has a membership of 1,978 gathered from every 
State and Territory in the Union, and from ten foreign countries. 
‘The membership in the United States is widely scattered. Cali- 
fornia, for example, is represented by 25.members; Massachusetts, 
by 195; New York, by 200; Illinois, by 150; while Canada on the 
one hand, and our Gulf States on the other, have 20 and 40 re- 
spectively. There are over 50 members in England, besides sev- 
eral in Scotland and Ireland. France is represented by 4; Germany, 
by 16; Russia, Switzerland, Austria, Italy, and even Japan and 
India, contribute to the academy’s membership. The varied 
character of the occupation of the members also testifies to the 
great interest which economic and political subjects are exciting 
at present in the public mind. Among the members are leading 
representatives of all professions and branches of business. 


— The English Meteorological Council have just published an 
atlas of cyclone-tracks in the South Indian Ocean, from jnforma- 
tion collected by Dr. Meldrum of Mauritius, during a period of 


thirty-eight years, from 1848 to 1885 inclusive, with the exception 


of three years for which no reports of cyclones were received. 
According to Nature, the tracks are represented in two sets of 
charts, — one set showing the distribution in each year; and the 
other grouping the storms according to months, excepting for 
August and September, in which months no cyclones were re- 
corded. In dealing with these cyclones, Dr. Meldrum has divided 
them into progressive and stationary. It is admitted, however, 
that some of the latter may have moved, but that. their progress 
may not have been detected from lack of observations. The rela- 
tive frequency of both classes of storms for the whole period is 
very small, varying from one in eighteen years for July, to five in 
three years during February and March; but, although the num- 
her of storms is so small, it does not appear likely that many have 
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been missed, considering the untiring persistence with which Dr. 
Meldrum has pursued his investigations. The tracks of the several 
cyclones will afford much valuable information, and lead to a 
better knowledge of the latitude in which the recurvature of the 
A cursory examination shows 
that the range of latitude over which the points of recurvature ex- 
tend varies considerably, being from about 15° to 25° south. 


— The trustees of the Indian Museum, Calcutta, have issued an 
interesting and instructive report, by Mr. E. C. Cotes, on the 
locust of north-western India (Acridium peregrinum). The re- 
port, as quoted in Nature, sums up the results of an investigation 
conducted in the entomological section of the museum. It seems 
to be established that most of the flights of this locust issue from 
the region of sand-hills in western Rajputana. Others, however, 
invade India from breeding-grounds which probably lie along the 
Suliman Range, or even, perhaps, in some cases, beyond India’s 


- western frontier, in the sandy deserts of Baluchistan, southern 


Afghanistan, and Persia, though reports received from these 
regions, Mr. Cotes says, are so fragmentary that no very definite 
conclusions can be formed from them. 


— The Meteorological Department of the Government of India 
has published Part 8 of ‘‘ Cyclone Memoirs,” containing an elabo- 
rate discussion of the two most important storms in the Bay of 
Bengal during the year 1888,— viz., those of Sept. 138-20 and of 
Oct. 27—31,— and also of the cyclone in the Arabian Sea of Nov. 
6-9, 1888, accompanied by tables of observations during and before 
the storins and by 29 plates. The following (Nature, April 30) is 
avery brief résumé of some of the more important conclusions 
arrived at by Mr. Eliot with regard to these storms, and with re- 
gard to cyclones generally in India: (1) that the difference of in- 
tensity in different quadrants is chiefly due to the fact that the 
humid winds which keep up the circulation enter mainly in one 
quadrant; (2) that the ascensional movement is usually most vig- 
orous in the advancing quadrant, a little distance in front of the 
centre; (3) in consequence of this, and of rainfall taking place 
most vigorously in front of the cyclone, the isobars are oval in 
form, and the longest diameter coincides approximately with the 
direction of the path of the centre (this is not in the middle of the 
diameter, but at some distance behind); (4) that the cyclonic cir- 
culation cannot be resolved into the translation of a rotating disk 


or mass of air, and that its motion is somewhat analogous to the 


transmission of a wave; (5) that the direction of advance of these 
storms is mainly determined by rainfall distribution, and there is 
a marked tendency for storms to form in and run along the south- 
west monsoon trough of low pressure; (6) the lie of this trough 
depends upon the relative strengths and extension of the two 
currents. | 


— Among the contents of the current number of the Journal of 
the Straits Branch of the Royul Asiatic Society, as we learn from 
Nature, is a paper on the Sphingide, or hawk-moths, of Singa- 
pore, by Lieut. H. L. Kelsall, R.A.. Mr. H. N. Ridley contributes 
papers on the Burmanniacece of the Malay Peninsusa; on the so- 
called tiger’s milk, ‘‘Susu Rimau,”. of the Malays; and on the 
These ants, 
although very ferocious, are remarkably intelligent; and Mr. Rid- 
ley gives a striking account of the way in which they make leaf- 
nests. They have also great courage, and do not scruple to attack 
any insect, however large. Mr. Ridley once saw a fight between 
an army of Caringas, who tenanted the upper part of a fig-tree, 
and an advancing crowd of a much larger kind of black ants. 
The field of battle was a horizontal bough about five feet from the 
ground. The Caringas, standing alert on their tall legs, were 
arranged in masses, awaiting the onset of the enemy. The black 
ants charged singly at any isolated Caringa, and tried to bite it in 
two with their powerful jaws. If the attack was successful, the 
Caringa was borne off to the nest at the foot of the tree. ‘The red 
ant, on the other hand, attempted always to seize the black ant 
and hold on to it, so that its formic acid might take effect in the 
body of its enemy. If it got a hold on the black ant, the latter 
soon succumbed, and was borne off to the nest in the top of the 
tree. Eventually the Caringas retreated to their nest. The last 
to go had lost one leg and the abdomen in the fight; nevertheless, 


May 22, 1891. | 


Mr. Ridley saw it alone charge and repulse three black ants one 
after the other before it left the field. 


— The establishment of the Wharton School of Finance and 
- Economy as a department of the University of Pennsylvania in 
1881, marked an epoch in American higher education. Mr. Joseph 
Wharton, one of the most successful business-men of Philadelphia, 
believing most thoroughly in the desirability of a higher educa- 
tion for business-men, and seeing in the business world about him 
but few college-trained men, determined to see whether a course 
‘might not be arranged which would appeal to this class. With 
this end in view, he gave the University of Pennsylvania $100,000, 
on condition that it would establish and maintain a course in 
finance and economy for the benefit more especially of those youth 
who expect to enter business careers. The curriculum was made 
up of two parts, —a liberal and a practical. The latter consisted 
of accounting, mercantile laws and practice, the organization and 
management of various industries, etc. The former was made up 
of American history and politics, European history and politics, 
political and social science, statistics, etc. The liberal elements in 
the course attracted many young men who had no idea of going 
into business, but wished the thorough training in history and 
politics which this course afforded. As a result, the students of 
advanced classes, who expected later to study law or go into 
journalism, or to teach history and political science, chose this 
course by way of preference. The school is only ten years old, 
and consequently cannot point to its alumni by the hundreds or 
thousands; but the dinner given to Mr. Wharton by the alumni 
and their friends on May 19 in Philadelphia bore ample evidence 
of the success which the school has attained. The new curriculum 
has produced a visible effect already on other American colleges. 
The new university at Chicago proposes to have a college of prac- 
tical affairs, which will be in essence a reproduction of the Whar- 
ton School; while the Stanford University, in California, will at- 
tempt an even more ambitious scheme along this line. 


— In the improvements in contemplation at the University of: 


Pennsylvania, the plans for which are now under way, two of the 
needs of the university which have lately made themselves strongly 
felt will be provided for. One is the necessity of improving the 
heating and ventilation of existing buildings and providing for 
that of new buildings. The other is the need of providing for the 
growing demands of the Department of Mechanical Engineering. 
‘Heretofore each building has been heated by a separate plant in 
its basement, and has been lighted by gas. It has been decided 
to build a central heating-station, with a present boiler capacity of 
1,200 horse-power, from which to heat all the buildings, at present 
eleven in number. In addition, the buildings are to be lighted 
throughout by electricity, and to be thoroughly ventilated by the 
use of large ventilating-fans in the basement, which are to be 
driven by steam or electric motors; while the ventilating flues in 
the old buildings are to be changed to accord with the best modern 
practice. The engines and dynamos for this purpose are to be 
placed on the ground floor of a separate building, the two upper 
floors of which will be used by the Mechanical Engineering De- 
partment. These two buildings are so designed that additions 
may be made to them as need arises. The entire plant is to be put 
in, not only for the purpose of furnishing light and heat in the 
most economical manner, but, in addition, it is designed especially 
for the purpose of instruction, for which it will at all times be 
available. é 


— The Kentucky Experiment Station is located at Lexington, 
in the heart of the blue-grass region, and on a soil which has been 
formed from the decomposition of the underlying limestone rocks. 


On this soil potash has seemed to be the most needed element of 


a fertilizer for corn and potatoes, although it has not produced so 
marked an effect on wheat. Bulletin No. 33 of this station reports 


a series of experiments in applying fertilizers to corn, of which 


the following is the station’s summary: ‘ The results obtained this 
year are almost identical with those of the last two years; that is, 
first, that, in those plots where potash was one of the ingredients 
of the fertilizers used, there was a marked increased yield, both 
in corn and fodder; second, that in plot 15, where a fertilizer was 
used without potash, there was scarcely any increase in yield over 
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those plots containing no fertilizer; third, that the greatest in- 
creased yield was made by using a combination of potash and 
nitrogen; fourth, that the use of muriate of potash alone resulted 
in a marked increased yield over the plots containing no fertilizers; 
fifth, that there was a profit in the use of fertilizers in every in- 
stance where potash was one of the ingredients, the largest net 
profit arising from the use of the mixture of nitrate of sodium 
and muriate of potash; sixth, that there was a loss by the use of 
fertilizers where potash was not one of the ingredients; seventh, 
that so far, potash fertilizers have shown their effect the third 


- geason after application.” The Ohio station has been conducting 


similar experiments to those reported above, both on its farm in 
Columbus and on several other farms in different parts of the 
State; but the results differ from those of Kentucky in that no 
combination of fertilizers has produced a sufficient increase of crop 
to pay for the cost of application. In only one place has potash 
produced any marked effect in Ohio, and that was in Butler 
County, on a soil that is probably largely derived from similar 
rocks to those which have formed the blue-grass soil. 


— In his monthly report for April, Mr. Arthur Winslow, State 
Geologist of Missouri, states that field-work during that period had 
been actively resumed. Examinations of clays and structural 
materials had been made in Franklin, Montgomery, Audrain, 
Warren, and St. Charles Counties, and the experimental work 
on the clays had progressed well. Examinations of coal deposits 
had been extended into Clinton, Caldwell, Linn, Schuyler, Adair, 
Sullivan, and Boone Counties. Detailed mapping was begun in 
Ray and Madison Counties, and about fifty square miles have been 
covered. Bad weather and the water-soaked condition of the 
country had, however, interfered with the progress of this work. 


Examinations of mineral waters had been made in St. Louis, Jef- 


ferson, Perry, Madison, Wayne, Laclede, Howell, Oregon, and 
Barry Counties, and samples had been carefully collected for 
analysis. Work on the zinc and lead deposits of the southern por- 
tion of the State has been resumed by the United States Geological 
Survey in co-operation with the State Survey. About the middle 
of the month a party of the Coast and Geodetic Survey, in charge 
of Mr.. Isaac Winston, began the work of extending a line of pre- 
cise levelling from Jefferson City westwards. This line was 
brought as far as Jefferson City several years ago, and is now ex- 
tended in accordance with an application made by the State Sur- 
vey to the superintendent of the Geodetic Survey. In the prepara- 
tion of the report on the paleontology of the State good progress 
has been made, and several other reports are in course of prepara- 
tion. 


— A committee of the Appalachian Mountain Club has made 
arrangements for the free exhibition of the geographical collection 
of the Brooklyn Institute in Boston. The Winslow Skating-Rink 
has been secured for the exhibition for three weeks, May 11 to 
May 30. The collection includes all varieties of geographical ap- 


_pliances, chiefly for educational purposes, such as wall-maps, 


atlases, globes, models, views, diagrams, text-books, etc. It is 
comparable to the collection made by the Royal Geographical 
Society, and exhibited in London a few years ago. The materials 


have been given to the institute by all the leading publishers in 


this country and Europe. The collection was on free exhibition 
in Brooklyn during March, and was visited by about 30,000 per- 
sons, including many teachers with their classes. It is designed 
for exhibition in various cities before final incorporation in the 
museum of the Brooklyn Jnstitute.. The University Extension 
Society of Philadelphia, the Johns Hopkins University of Balti- 
more, and the National Geographic Society of Washington, are in 
correspondence with the institute with the intention of securing 
the collection in their respective cities. The collection has been 
carefully examined, and is deemed well worthy of attention from 
those interested in general education. It will be found suggestive 
to teachers from the large variety of materials that it includes; it 
will promote an interest in the study of geography among the 
pupils in our schools; it will prove of value to superintendents and 
principals of schools in giving opportunity for comparison of a 
large variety of maps, text-books, etc.; it will be attractive to the 
intelligent public generally, 
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OUR PRESENT KNOWLEDGE OF THE HIMALAYAS.! 


‘THIS was the subject of an able paper read at Monday’s meeting 
of the Royal Geographical Society, by Col. H. C. B. Tanner (In- 
dian Staff Corps), who for many years has been one of the officers 
of the Indian Survey, most of his time having been spent in vari- 
ous parts of the Himalayas from north-west to south-east. The 
paper was illustrated by a large number of admirable drawings by 
the author, which afforded an excellent idea of the physical and 
picturesque aspects of this great mountain system. 

With regard to avalanches, Col. Tanner stated that they play a 
great part in the conformation of the topography, —a greater 
part, indeed, than is generally supposed, — and this factor has 
not received the attention it deserves at the hands of geologists. 

‘‘T became acquainted,” he said, ‘‘ with four distinct kinds of 
avalanche, which, perhaps, are called by distinctive names by 
mountaineers, though I have been unable to ascertain them. The 
first, and the most common, is the precipitation of a mass of new 
snow from slopes which, from their steepness, are unable to retain 
more than a limited quantity of snow on them. They occur gen- 
erally in winter and in early spring, and are the cause of the re- 
sults just described. The second kind of avalanche is a descent 
of old snow, which is loosened by the heat of the sun. They may 
be heard throughout the summer and autumn, and are dangerous 
from the unexpected and irregular manner in which they slide 
off. The sportsman and traveller should guard against them by 
intelligently placing bis camp in some sheltered spot out of their 
reach. This class is not usually of any great extent or weight, but 
such avalanches are of constant occurrence. ‘The third kind can 
only be seen when the mountains are of peculiar formation or 
structure, and are really ice and not snow avalanches. They are 
ef very constant occurrence in some localities, more particularly 
where small glaciers are situated high up on the crest of moun- 
tains, and are gradually pushed over the edge. In Lahaul, in the 
company of a friend, we watched the face of the well-known 
Gondla cliffs from the right bank of the Chandra River, and saw 


a number of these ice-falls, which came down every few minutes, © 


filling the air with the noise of the loosened rocks and ice-blocks. 
The fourth kind of avalanche is one that I have only once seen, 
and have never known described. It is very curious, being the move- 
ments of billions of snowballs, which, in a stream a mile or half a 
mile long, I saw slowly wind down the upper part of an elevated 
valley in the Gilgit-Dareyl Mountains, I was after [bex at the time 
of the occurrence, and was watching a herd of these animals, 
when I became aware of a low but distinct and unusual sound, 


1 From Nature of April 30. 
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produced by a great snake-like mass of snow winding down one 
of the valleys in my front. It occasionally stopped for a moment, 
and then proceeded again, and finally came to a rest below me. 
I found this curious movement of snow was produced by countless 
numbers of snowballs, about the size of one’s head, rolling over 
and over each other. The torrent-bed was full of them, —an 


accumulation formed by numerous similar freaks of nature. I 


am quite unable to account for such an avalanche as the one now 


_ described. How does it originate, or by what process is the snow 
rolled up into these innumerable balls?” 


Col. Tanner made some interesting remarks on the subject of 
the line of perpetual snow. ‘* Various authorities,” he stated, 
‘‘lay down such a line with great assurance; but for myself, I 
find that circumstances of position, of climate, and of latitude, 


play so great a part in the position of this line that I am unable 


to define it even approximately. No sooner in one locality, or 
during one particular season, have I settled, to my own satisfac- 
tion, the line of perpetual snow, than I presently have been obliged 
completely to modify my views on the subject. On p. 124 of the 
‘English Cyclopeedia,’ vol. v., I read that snow lies 4,000 feet 
higher on the northern than on the southern side of the Hima- 
layas. On p. 281, vol. x., of the same work, it is stated that the 
snow-line on the northern slope is at 19,000 feet, which I should 
have been inclined to say is 1,500 or 2,000 feet too high. In Gil- 
git, during the end of summer, I found masses and fields of snow 
at 17,200 feet; and they extended down the northern slope cer- 
tainly 2,000 feet, or even more, below that altitude. In Kulu, 
which has many degrees of latitude less than that of Gilgit, ava- 
lanche snow lies in valleys above 8,000 feet throughout the year 
after a good winter snowfall; but during the past spring, follow- 
ing a very mild winter, I found no snow at all at 8,000 feet. 
There had been no avalanches, and even in June, at 14,000 feet, 
snow lay only in patches. I think, that, in determining the 
snow-line with greater precision than has been done hitherto, 
scientific men should ascertain those altitudes on which perpetual 
snow lies on flat places in the position where it first falls, and 
should neglect the occurrence of a snow-field where it may have 
been protected from the sun’s rays by its occurrence on the north 
From memory I can state that there are a 
considerable number of typical localities which would help out 
such an inquiry. There is a peak (without a name) about thirty 
miles north of Gilgit, with rounded summit, which, though only 
17,500 feet high, is covered with a cap of perpetual snow.” 

Speaking of the Himalayan glaciers, Col. Tanner stated that the 
most extensive and the most. picturesque he has seen are in the 
Sat valley, which drains the southern face of Rakaposhi Moun- 
tain in Gilgit. Three great glaciers come down into this valley, 
and dispute with the hardy mountaineers for the possession of the 
Here may be seen forests, fields, orchards, 
and inhabited houses all scattered about near the ice-heaps. The 
only passable route to the upper villages in this valley crosses the 
nose of the greatest of the three glaciers, and threads its way over 
its frozen surface. This glacier is cut up into fantastic needles of 
pure green ice, some of which bear on their summits immense 
bowlders. About half a mile from its lower end or nose, Col. 
Tanner found an island bearing trees and bushes, and at one place 
above this a very considerable tarn of deep blue-green water. 
The glacier had two moraines parallel with each other, and both 
bearing pine trees; and, from the highest point Col. Tanner 
reached, he fancied he saw the ice emerging from the névé at its 
source, far away up the slopes of Rakaposhi. In this glacier the 
pinnacles, wedges, blocks, and needles of ice were of the most 
extraordinary appearance, and the whole formed a weird and im- 
pressive view which he can never forget. Though the largest 
glacier Col. Tanner has ever approached, it is very small indeed 
when compared with those describe by Col. Godwin-Austen in a 
locality not very far from the Sat valley. Insignificant though it 
is, it was more than Col. Tanner could take in during his visit of 
two days’ duration. It struck him at the time of his inspection 
that the peculiar stratified appearance of the ice needles, which in 
the case of the Sat glacier is very strongly marked, must have 
been caused’ by the different falls of avalanche snow on the bed of 
névé at the source of the glacier. 
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The lowest glacier Col. Tanner has seen in the Himalayas is one 
that reaches the foot of the range near Chaprot Fort in latitude 
354°, in Gilgit. It is formed of beautiful clear ice, and has no 
dirt. In Kulu and Labaul (latitude 32°) glaciers do not come 
down below 12,000 or 13,000 feet, and all are very dirty; and in 
Sikkim (latitude 28° or 29°), without having visited the glacier 
region himself, Col. Tanner would say that the lowest limit 


reached by the Kinchinjanga group must be considerably higher, — 


perhaps by 2,000 feet or even more. The smallest mountain he 


has ever met with, capable of giving rise to a glacier, is one on 


the Gilgit-Dareyl range, whose height is 17,000 feet; and in this 
case the mass of ice formed is of very inconsiderable size. Of the 
glaciers round Mount Everest and its great neighbors, we know 
next to nothing; and the little we have learned is derived from 
the itineraries of native explorers, who, of all classes of travellers, 
seem the least capable of furnishing trustworthy information re- 
garding any subject lying at all outside their actual angular and 
distance measurements. But with his telescope, when employed 
on the survey. of the Nipal boundary, Col. Tanner has gazed long 
and earnestly at the icy regions at the foot of Everest, and Peak 
No. XIII., where the glaciers extend over a very large area. 

With regard to our actual knowledge of the Himalayas, Col. 
Tanner thinks that perhaps our botanical knowledge is far ahead 
of other branches of science. Many eminent botanists have been 
at work for a long time past, and of late Dr. Duthie has been al- 
lowed to travel on duty into tracts not before visited by any one 
possessing the requisite knowledge. It is likely that Dr. Duthie’s 
museum at Saharunpur will, within a moderately short time, be- 
come an almost complete depository of the chief vegetable prod- 
ucts of the Himalayas. The geologists, Messrs. Blandford, Edwin 
Austen, Richard Strachey, Stolitzka, and Lydekker, have been 
pretty well over those tracts open to Europeans, and are now well 
acquainted with all the leading features of their branch of science 
presented by the mountains of Kashmir, Kumaon, Kangra, and 
Sikkim, Ornithology has found many votaries, and the birds of 
these mountains are now probably all or nearly all known, though 
the late Capt. Harman, only a few years back, discovered a new 
and handsome pheasant in the extreme eastern end, either of 
Bhutan or Thibet. The mammals, Col. Tanner supposes, are all 


known, though one, at least, the Shao, or great stag of Thibet, 


has not even been seen by any European, and the famous Ovis 
poli has been shot by not more than two or three sportsmen. 
With regard to the work of the survey, Col. Tanner stated that 
the maps of: Kashmir and Gilgit, without being free from error, 
are of the greatest use to a large class of officials. Incomplete 
though they may be, they were not brought up to their present 
state without taxing to the utmost the endurance of a hardy set 
of men. Adjoining Kashmir to the eastward comes Kangra, 
with its subdivisions of Kulu, Lahaul, and Spiti. Kangra had 
once been roughly surveyed prior to the arrival there of Col. Tan- 
ner’s party, who are now at work on a very elaborate contoured 


map, which will take a long time to complete, owing to the in-, 


tricacy of the detail demanded. Between Kangra and Kumaon 
occur various native states whose territories are being surveyed 
on the scale of two inches to one mile, also contoured work, re- 
sulting in very elaborate and trustworthy, though somewhat ex- 
pensive, maps. Eastward of Kumaon, Nipal stretches along our 


border for some five hundred miles till Sikkim is reached; and 


eastward again of Sikkim comes Bhutan, and various little-known 
and semi-independent states which lie on the right bank of the 
Sanpo River. Nipal marches with the Kumaon border for many 
miles, and advantage was taken of the existence of the trigono- 
metrical stations on the Kumaon hills to extend our knowledge of 
the adjacent topography of Nipal, and this was done about four 
years ago with some little result. 
Nipal within a distance of about one hundred and sixty miles 
were fixed trigonometrically, and some slight topographical 
sketching was done. From the trigonometrical stations near. the 
foot of the lower hills, both in the North-West Provinces and in 
Bengal, trigonometrical points have lately been fixed, and some 
distant sketching done in Nipal, for five hundred miles between 
Kumaon on the western, and Sikkim on the eastern, extremity of 
this kingdom; and, again, from the trigonometrical hill stations 
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along the western boundary of Sikkim more points and hazy 
topography of Nipal was secured. This very meagre topography, 
sketched from very great distances, comprises all the geography 
of Nipal other than the sparse work collected by Col. Montgome- 
rie’s explorers, or by explorers trained to his system who have 
worked since his death. All the existing data, whether trigono- 


metrical, distant sketching, or native explorers’ routes, are now 


being combined, as far as the often conflicting and contradictory 
materials admit. The resulting map of the country, though at 
most little better than none, is all we have to expect until some of 
the strictures on travelling in Nipal are lessened by the Nipal 
Government. 

The whole of the Nipalese border, which marches with British 
territory for some eight hundred miles, is jealously guarded, and 
no European is allowed to cross it, except when the Resident of 
Kashmir, or his own personal friends, are permitted to proceed by 
a certain and particular route, between the military station of 
Segowli and Katmandu. Sikkim flanks the eastern boundary of 
Nipal, and the, until lately, indefinite western boundary of Shutan, 
British Sikkim is a small tract, which has twice been surveyed on 
suitably large scales. Independent Sikkim, which contains Kin- 
chinjangee, one of the highest mountains, and some famous 
passes, —the Donkhya, visited by Sir Joseph Hooker and a few 
others; and the Jelap, where our forces, under Gen. Graham, 
have lately been employed, — was surveyed in reconnaisance style 
by Mr. Robert, an energetic and hardy assistant of the Survey of 
India Department. The sketch-map obtained by this gentleman 
is complete, and similar in character to that of Gilgit by Col. 
Tanner, and to that of Nari Khorsam and Hundes by Mr. Ryall. 
It does not pretend to any exhaustive detail. 

Our knowledge of Bhutan, or, rather, our ignorance of it, is 
about on a par with that of Nipal; but in Bhutan we have the 
valuable information left by Capt. Pemberton, who forty-three 
years ago traversed the greater portion of the country from west. 
to east. Besides Pemberton’s work, Col. Godwin-Austen, while 
he accompanied Sir Ashley Eden’s mission to the court of the Deb 
Raja in the year 1863, executed a route-survey in western Bhu- 
tan. The engineer officers who were attached to the military 
force at Pewangiri also did some little topographical sketching ; 
and beyond this we have distant sketching and trigonometrical 
work, asin Nipal, which also has yet to be combined with the 
route-surveys of native explorers, some rather recent, and some 
of greater date. The difficulties which ‘are presented to further 
researches in the direction of Bhutan geography seem unlikely to 
diminish. Our knowledge, then, of Bhutan is as unsatisfactory 
as that of Nipal. Eastward of Bhutan occur those numerous. 
semi-independent hill-states which sometimes, when necessity 
presses, own allegiance to Thibet, and at others assert their com- 
plete freedom from control. Col. Tanner himself has sent in two 
maps of this region derived from native sources, and both upset. 
maps previously accepted, and it is highly improbable that we 


have any but the most rudimentary and vague knowledge of the 


course of the Sanpo below Gyala Sindong, and not even that of 


the course or limits drained by the Dibong. Col. Tanner then 


referred in some detail to the great rivers that have their sources. 
in the Himalayas, and concluded by giving some advice to tourists 
as to the best routes to take. 


BANANA PRODUCTION, 


THE banana industry, which, according to the ‘‘ Handbook of 
the American Republics,” was only commenced in 1888, is becom- 
ing more and more important every day. The bananas, which 
grow spontaneously in the tropical countries, have been from that. 
date an article of commerce. Formerly they were planted in the 
coffee plantations to shade the young trees and shelter the grains 
from the wind that would sweep down the unmatured berry. The 
fruit of the banana was used to fatten pigs, or grew without any 
cultivation in the mountains and plains, thus going to absolute 
waste. Bananas principally come from the British West Indies, 
Cuba, Honduras, Costa Rica, Nicaragua, Guatemala, British Hon- 
duras, Colombia, Hawaiian Islands, and Salvador. 

The lands chosen for the production of the bananas are those 
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that contain extensive alluvial deposits, composed chiefly of blue 
clay impregnated with marine salt, and rich in decomposed vege- 
table matter. On large plantations the trees are usually planted 
from twelve to fifteen feet apart, in the form of squares, and 
where irrigation is required, trenches are dug between them to 
admit the water passing through as often as it is necessary. In 
places where the rain is abundant, or where the soil is damp, the 
bananas grow best. It is generally at the end of nine months that 
the plants mature, and after .that time the fruit can be gathered 
every week in the year, provided the plantation has been well 
kept, and has had a good start. At that time the trunk of the 


tree attains a height of eight or ten feet, and a girth of about 


thirty-six inches. From the trunk, which is porous and yields an 
excellent fibre, palm-like branches are thrown out to the number 
of six or seven. The bunch of fruit appears at the juncture of the 
trunk and branches, and consists of from four to twelve of what 
are termed ‘‘ hands,” each hand having eight to twelve bananas 
on it. A bunch of eight hands or clusters is counted as a full 
bunch ; while those that have from five to seven are taken asa half 
bunch; bunches not less than five hands are styled third class, the 
others respectively first and second class. From the root of this 
tree several shoots or suckers sprout, each of which in turn be- 
comes a tree, and bears a bunch of bananas, or they may be trans- 
planted. After a bunch has been cut, the tree is usually felled; 
in fact, the tree is more frequently. cut to gather the fruit. The 
manner in which the banana is cultivated is most easy, as very 
little skill or labor is demanded, nature doing almost all the work. 


LETTERS TO THE EDITOR. 


*,* Correspondents are requested to be as brief as possible. The writer's name 
is in all cases required as proof of good faith. 

The editor will be glad to publish any queries consonant with the character 
of the journal. . 


On request, twenty copies of the number containing his communication will 
be furnished free to any correspondent. 


Origin of the Galapagos Rookeries.’ 


It is generally supposed that animals now living in latitudes 
bordering the polar circles are naturally confined to the cool re- 
‘gions of the earth, and such is usually the case; but there are 
‘some remarkable exceptions to this rule. Such, for instance, are 
the rookeries of albatross, fur seal, and penguin at the Galapagos 
Islands. / 

‘That this equatorial group of islands is inhabited by a fauna 
usually confined to the high latitudes has long been known to 
Pacific navigators, and also to such celebrated naturalists as Dar- 
win and Agassiz, who visited them years ago. Still, there seems 
to be no satisfactory explanation offered to show why the fauna 
of the cold latitudes should now exist at the equator. 

It may be that neither of the above naturalists, while having 
knowledge of the rookeries of hair seal, knew that a small rookery 
of fur seal made its home under the almost inaccessible cliffs of 
Abingdon, or that albatrosses had their hatching place on the 
shores of Hood’s Island, or that a small species of penguin fre- 
quented the shores of Albemarle. 

Under the present climatic conditions of our globe, it is not 
likely that the fauna of the cold regions would have selected 
breeding places under the equator, especially when such rookeries 
are so far removed from their normal home in the high latitudes. 
As their inhabitants are never seen far from the land of birth, I 
for many years after my first visit to these islands was unable to 
supply myself with a satisfactory solution of the problem. I at 
first thought that the albatrosses may have made the passage from 
‘their tropical rookery to the high latitudes through the upper at- 
mosphere, which their great power of flight would enable them 
to accomplish. But I have since come to the conclusion that the 
Galapagos rookeries are the relics of a frigid period, and that their 


progenitors sought out these seemingly unnatural breeding places _ 


at a time when the climate of the Galapagos was much colder 
than now. | 
When we consider the low temperature which the eastern Pa- 


cific waters must have possessed during the ice-age, when the 


lands of southern Chili, and the shores of North America as far 
south as Oregon, were launching icebergs into the sea to be floated 
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directly towards the Galapagos by the prevailing ocean currents, 
we can conceive how during such a frigid age the fauna of the 
high Jatitudes found a fitting home within this portion of the 
tropics. And it is owing to the ocean currents which still move 
from the high latitudes along the North and South American 
coasts, and cool the Galapagos seas, and also to the strong attach- 
ment of such species of life for their breeding places, that they 
have been able to continue, a feeble remnant, until the present 
century. Moreover, the isolated situation of the Galapagos may 
have aided, at the close of the ice period, to prevent the abandon- 
ment of the rookeries for a more congenial latitude. The nearest 
lands now suitable and occupied by such species of animals, as 
before stated, are situated in the high latitudes, thousands of miles 


distant from the Galapagos, while the wide intervening seas afford 


no signs of the albatross, seal, or penguin, and it is the opinion of 
seamen who are acquainted with the Galapagos rookeries that 
their occupants are confined to the seas of that region. 

The rookeries of sea-lions found on these islands, and so well 
described by Mrs. Agassiz, are also far removed from the usual 
breeding places of such animals, the sea-lions of California being 
their nearest neighbors. 

The large tortoises which inhabit the Galapagos, and from 
which the islands derive their name, probably emigrated at an 
early date from the American coast, which is some four hundred 
miles distant; for I have noticed that they appear quite at home 
in the water. | 

The progenitors of the terrestrial iguanas found on Albemarle, 
probably lived in the ocean in the remote past, according to Dar- 
win’s opinion, and are consequently related to the sea iguanas 
which abound in those waters. C. A. M. TABER, 


Wakefield, Mass., May 16. 


BOOK-REVIEWS. 


A Journal of American Ethnology and Archeology. Edited by 
J. WALTER FEWKES. Vol. I. Boston and New York, Hough- 
ton, Mifflin, & Co., 1891. 


Report of the Proceedings of the Numismatic and Antiquarian 
Society of Philadelphia for the Years 1887-1889. | Philadel- 
phia, printed for the society, 1891. | 


THE Journal of Americun Ethnology is scarcely such in the 
usual acceptance of the term. Its whole contents consist of three 
papers by the editor, all of them from his notes when connected 
with the Hemenway South-western Archeological Expedition. 
The first is entitled ‘* A Few Summer Ceremonials at Zufii Pueblo,” 
principally descriptive of various dances. The second is on 
‘‘Zufii Melodies,” the notes of which were obtained by Dr. 
Fewkes on phonographic cylinders exposed to the singing of vari- 
ous members of the Zufii tribe, and subsequently taken down from 
the hearing with the aid of a harmonium. The instrumental 
study of the melodies is the work of Mr. Benjamin Ives Gilman, 
and is admirably presented. The third paper, accompanied with 
a map, describes a ‘‘ Reconnoissance of Ruins in or Near the Zufii 
Reservation.’’ These ruins are those of the former residences of 
the Zufii tribe, and are eighteen in number, though the reconnois- 
sance is not asserted to embrace all that remain. 

The Journal is admirably printed, well-illustrated, and full of 
excellent original material, although its title seems a misnomer. 

The volume of proceedings of the Numismatic and Antiquarian 
Society of Philadelphia, edited by its efficient secretary, Mr. 


Stewart Culin, contains the usual lists, etc., and seven original 


papers, of all of which we can speak in terms of praise. One is 
by Mr. Culin himself, on a curious secret society among the Chi- 
nese in America, and two are by the Rev. Dr. W. M. Beau- 
champ, on the Onondagas and the early medals, crosses, 
rings, etc., found among them. Mr. B. 8S. Lyman, a high 


authority on all Japanese matters, describes an old Japanese 


standard foot measure; Mr. Frances Jordan, jun., speaks of abo- 
riginal American wood-working; and the president of the society, 
Dr. Daniel G. Brinton, contributes a study of the character of. 
American aboriginal poetry, and also an interpretation of a cele- 


_ brated rock-inscription near Orizaba, Mexico, called ‘‘ The Stone 
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of the Giants.”. Besides these, a number. of abstracts of other 
papers are given. The volume is illustrated with numerous en- 
gravings, and is issued in creditable style. The society is to be 
congratulated on this evidence of its prosperity. 


The Old Navy and the New. By REAR-ADMIRAL DANIEL AMMEN. 
Philadelphia, Lippincott. 8°, $3. 


In these days of the new navy we are apt to forget the old- 
timers, and all that they did to build up a.solid foundation and 
educate the younger officers, so that the modern vessels can in 
their turn be models of efficiency as the wooden craft were. In 
this work the author tells a plain story of events, at home and 
abroad, just as he found them; and although he had no very 
startling adventures to punctuate his active career, there are many 
valuable lessons for officers about starting out for a naval life. 
The excellent habit of keeping a diary here bears good fruit, as 
the main dependence has quite evidently been placed upon notes 
taken at the time, with an occasional ‘‘ freshening of the nip” by 
reference to official logs kept on board the vessels and afterward 
turned in to the navy department. 

Among other points worthy of note are the meeting for the first 
time with men-of-war fitted with steam machinery, rifled guns, 
and other modern improvements of the day. The idea of the life- 
raft, or “balsa,” which now forms an important feature in the 
outfit of vessels of war as well as passenger steamers, and for 
which thanks are largely due the author, seems to have struck 
him quite early in life. The efficiency of the ram as a fighting 
factor also impressed itself upon the admiral years ago, and the 
outcome is the modern ram that is now building for the navy. 

The experience gained while on duty in the coast survey, and 
at the naval observatory, enabled the admiral, while chief of the 
Bureau of Navigation, to have carried on some very scientific 


work in relation to determining longitudes by telegraphy, and 


also surveys of the Isthmus, which latter are to-day resulting in 
the construction of the Nicaraguan Canal. 

The former work by the same author, ‘‘ The Atlantic Coast 
during the Civil War,” so effectually covers the period of the Civil 
War that the present work unfortunately deals but slightly with 
the interesting events of that period. A very prominent feature 
of the book is the intimacy from boyhood that existed between 
the author and General Grant. The close of the volume contains 
some very interesting letters, which, among other things, show 
very plainly the very high regard and the warm friendship that 
the great hero of the war had for the admiral. 

The book commends itself not only to professional men but to 
all who take a proper interest in the well-being of the navy. 


AMONG THE PUBLISHERS. 


AMONG the articles in The Chautauquan for June are, ‘‘The 
Intellectual Development of the English People,” by Edward A. 
Freeman; ‘‘Hungary’s Progress and Position,” by Albert Shaw; 
‘‘ Studies in Astronomy, IX.,” by Garrett P. Serviss; ‘‘ The Ameri- 
can Patent System,” by Walter Hough; ‘Dr. Schliemann — 
The Excavator of Ancient Troy,” by Thomas D. Seymour; ‘‘ Ameri- 
can Glass Workers,” by F. M. Gessner; ‘‘ Periodic Changes in Cli- 
mate,” by E. Richter; ‘‘The Latest Phases of Electricity,” by 
Robert W. Prentiss; and ‘College Girls,” by Kate Gannett Wells. 


— ‘*Philomythus, an Antidote against Credulity,” Dr. Abbott's 
new book, is devoted to a discussion of Cardinal Newman’s essay 
on ecclesiastical miracles. It will appear in a second edition, with 
a new preface, from the press of Macmillan & Co., New York. 


—Mr. H. E. Haferkorn, Milwaukee, Wis., has published a 
translation, by Dr. Fr. Brendecke, of Koch’s first communication 
to the Deutsche Medicinische Wochenschrift on the cure of tuber- 
culosis. Explanatory notes have been inserted and the subject 
put into more popular shape by the editor, Dr. Max Birnbaum. 


— D. C. Heath & Co., Boston, are just issuing ‘‘ Comparative 
View of the Executive and Legislative Departments of the Gov- 
ernmenis of the United States, France, England, and Germany,” 
by John Wenzel, assistant librarian of the College of Liberal Arts, 
Boston University. This consists of outlines of the four great 


constitutional governments, arranged in parallel columns in such» 


SCIENCE. 


a railroad accident. 


29! 


a way that similar topics are grouped together. By this arrange- 
ment comparison can readily be made. Professor Woodrow Wil- 
son of Princeton, the author of ‘‘ The State,” has examined the 
manuscript, and made suggestions and corrections. 


— The seventh volume of the new edition of ‘‘ Chambers’s En- 
cyclopeedia,” to be published in June by the J. B. Lippincott 
Company, will contain articles on ‘‘ Mysteries,” by Baring-Gould ; 
‘‘ Cardinal Newman,” by Hutton; and Mr. Blackmore discourses 
about orchards; Stanley Lane-Poole writes about ‘‘ Mecca and 
Medina,” Dr. Head on ‘‘ Numismatics,” Dr. John Murray on the 
‘‘ Pacific,” and Canon Taylor on ‘“ Names.” <‘‘ Palestine” en- 
gages two contributors, Mr. Besant and Professor Hull. 


— Certainly an entirely new departure in journalism is made in 
The Engineering Magazine, the first number of which appeared in 
April. This is not an addition to the numerous trade papers, but 
is intended to give each month, in untechnical language, articles 


' by competent writers on engineering matters likely to interest the 


public. Such topics are: ‘Epidemics and Water Pollution,” 
treated by George W. Rafter; ‘‘ Danger Signals about the Boiler,” 
by Robert Grimshaw; ‘‘ The Rapid Transit Problem in New York,” 
by T. Graham Gribble; ‘‘ Building the Steamship in America,” by 
Horace Lee; ‘‘ The Tall Office-Buildings of New York,” by John 
Beverley Robinson; ‘‘ Our Old-Fogy Methods of reckoning Time,” 
by Sandford Fleming; and ‘‘Splendid Record of the Electric Rail- _ 
way,” by Frank J. Sprague. All these and more appear in the 
May number. The Engineering Magazirle Company, World Build- 
ing, New York City, are the publishers, 


— The North Carolina Experiment Station has a issued a 
twenty-page bulletin (No. 76) on plant-diseases, by Gerald Mc- 
Carthy, the station botanist, illustrated by eleven engravings 
showing the appearance of diseased plants and the best forms of 
spraying-apparatus. This bulletin contains a brief and pointed 
chapter on vineyard and orchard hygiene, and treats in full of the 
following diseases: rot, mildew, and anthracnose of the grape; 
peach-rot; black-knot of plum and cherry; apple, pear, and 
quince scab; leaf-blight of pear; fire-blight of pear; peach-yel- 
lows; potato-blight; rust of cereals; bunt of wheat; smut of oats; 
smut of corn; ergot of rye. This bulletin will be sent free to all 
names on the regular mailing list of the station, and to others 
within the State who apply for it. Only a limited number of 
copies will be available for distribution outside the State. These 
will be sent, so long as the supply lasts, to applicants who inclose 
six cents. Address North Carolina Experiment Station, Raleigh, 
N.C. 


-— Messrs. Fords, Howard, & Hulbert have published a small 
book by Amos K. Fiske entitled ‘‘ Beyond the Bourn.” It pur- 
ports to give the experience of a man during a visit to the spirit- 
world, whither he was transported while he lay unconscious from 
He meets his old friends in the spirit-world, 
who instruct him in the mysteries and the enjoyments of the life 
they lead. <A considerable portion of the book, however, is occu- 
pied with the account of a visit which he and his spirit friends 
made to a planet far distant from the earth, but peopled by a race 
of beings similar to men, only in a more advanced stage of devel- 
opment. They are represented as living in a veritable Utopia, 
surpassing even Mr. Bellamy’s; yet they have reached it by vol- 
untary action and co-operation without any help from the State. 
The book is fantastic throughout, and for the most part shallow, 
and it sheds no light on the great subjects with which it deals. 


. —-Some photographs. of luminous objects (taken by their own 
light) will be reproduced in the June Scribner by mechanical pro- 
cesses, directly from the original negatives. All amateurs will be. 
interested in the pictures, which show fireworks, interiors by 
lamplight, rolling-naills, electric discharges, sun-dogs, and other 
curious subjects. William H. Rideing (who has all his life been 
familiar with steamship affairs) contributes to the same number 
the third of the Ocean Steamship series, on ‘‘ Safety on the At- 
lantic.”” He gives an account of the precautions and devices 
which have made ocean travel one of the safest methods of loco- 
motion. He prints the following remarkable record for 1890: 
‘‘ Nearly two thousand trips were made from New York alone to 
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various European ports; about two hundred thousand cabin pas- 
sengers were carried to and fro, in addition to nearly three hun- 
dred and seventy-two thousand immigrants who were landed at 
Castle Garden. This enormous traffic was conducted without 
accident, and no more comforting assurance can be given than 
this of safety on the Atlantic.” 


—In ‘The Compounding of English Words,” a neat little vol- 
ume, of which F. Horace Teall is author and John Ireland pub- 
lisher, a praiseworthy attempt is made to show when and why 
the joining or the separation of certain words is preferable. Con- 
cise rules are given in relation to the use of the hyphen and the 
* solidifying” of separate words into one without the hyphen; 
also lists of words showing the author’s preferences in these mat- 
ters. ‘‘ Preferences” they must necessarily be called, for, not- 
withstanding the many excellent reasons given for some forms of 
words, and other reasons not so good for other forms, the thou- 
sands of writers, printers, teachers, proof-readers, and others, to 
whom the book is dedicated, and to whose interests it appeals, 
will still continue to use their individual preferences, — and they 
mould that department of language, or rather, defy all attempts 
to have it moulded into any semblance of uniformity. . While the 
author claims this to be the ‘‘ first systematic attempt to disen- 
tangle the perplexities of English compounding,” he gives due 
credit to Fowler, Wilson, and others, who have made some slight 
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whose work lies in its direction, whether they accept its conclu- 


_ sions or not; for it gives, in little space and convenient form, all, 


or nearly all, the words about which there are differences of 
opinion, with the reasons for the author’s preferences of particular 
forms clearly stated. 


— We have received from Ginn & Co. “‘ A Higher Algebra,” by 


G. A. Wentworth, professor of mathematics in Phillips Exeter 


Academy. The work gives in one volume a preparatory course 
for colleges and scientific schools, besides providing a sufficiently 
full treatment of the subjects usually read by students in such in- 
stitutions. 


— The fifth paper in the Popular Science Monthly’s illustrated 
series on the development of American industries since Columbus 
will describe ‘‘ The Manufacture of Wool.” It will appear in the - 
June number, and the writer is S. N. Dexter North, secretary of 
the National Association of Wool Manufacturers, and special 
agent of the Eleventh Census. In the same number appears the 
concluding part of Dr. Andrew D. White’s paper on ‘‘ Miracles 
and Medicine,” and ‘‘Our Grandfathers died too Young,” under 
which odd title Mrs. H. M. Plunkett: describes the progress in 
sanitation which has doubled the average length of life in civilized 
countries within a few hundred years. Lieutenant-Colonel A. B. 
Ellis contributes an essay on ‘“ Survivals from Marriage by Cap- 
ture.” 


efforts in the same direction, 


The book will be of value to all 


‘‘The Pearl of Practice” is the title of a book of medical 
prescriptions, printed in London over two hundred years ago, some 


Publications received at Editor’s Office, 
F May 1I1-19. | 

GeTtTine Married and Keeping Married. (Human- 
Nature Library.) New York, Fowler & Wells. 
22 p. 12°. 10 cents. . 

GRAHAM, Doveuas. A Treatise on Marriage, Theo- 
retical and Practical. New York, Vail (2d ed ). 
342 p. 8°. 

LETOURNEAU, C. The Evolution of Marriage and of 
the Family. New York, Scribner. 3738 p. 8°. 
$1.25 


MicuHiGan, Seventeenth Annual Report of the Secre- 
tary of the State Board of Health of the State 
of, for the Fiscal Year Ending June 30, 1889. 
Lansing, Thorp pr. 3824p. 8°. 

Postatu Savings Banks. An Argument in their Favor 
by the Postmaster-General. Washington, Gov- 
ernment. 72 pp. 8°. 

THORNTON, W. Origin, Purpose, and Destiny of 
Man; or, Philosophy of the Three Ethers. Bos- 

°o 


ton, The Author. 100p. 12°. 
Wentworth, G. A. A Higher Algebra. Boston, 
Ginn. 521 p. 12°. $1.55. 


aera = 


‘A SYSTEM OF 


EASY LETTERING. 


By J. H. CROMWELL, Ph.B. 


Twenty-six different forms of Alphabets. The 
space to be lettered is divided into squares, and 
with these as a guide the different letters are drawn 
and inked. Price, 50 cents, postpaid. — 


E. & F.N, SPON, 12 vortlandt Street, New York. 


HANDBOOK OF METEOROLOGICAL TABLES. 


By Asst. Pror. H. A. HAZEN. 
127 pp. 8°. 
Professor Waldo says: ‘‘I heartily recom- 
mend them to all workers in meteorology, 


and do not see how any of our American 
meteorologists can afford to be without a 


copy.’’ 
Professor Symons of London says: ‘‘ They 


are unquestionably valuable helps, which 
must be kept handy, and replaced when 
worn out.’’ | 


Price, postpaid, $1. 


N. D. €. HODGES, 47 Lafayette Pl., New York, 
OF WHAT USE IS THAT PLANT? 


- You can find the answer in 


SMITH’S ‘‘ DICTIONARY OF 
ECONOMIC PLANTS.’ 
Sent postaid on receipt of $2.80. Publish- 
-  er's price, $3.50. 


SCIENCE BOOK AGENCY, 


47 Lafayette Place, New York 


‘** The Week, one of the ablest papers on the con- 
tinent.” —Descriptive America. 


THE WEEK, 


A Canadian Journal of Politics, Literature, Science 
and Art. 


PUBLISHED EVERY FRIDAY. 
$3.00 per Year. $1.00 for Four Months. 


THE WEEK has entered on its EIGHTH year of 
publication, greatly improved in every respect, 
rendering it more worthy the cordial support of 
every one interested in the maintenance of a first- 
class literary journal. 

The independence in politics and criticism which 
has characterized THE WEEK ever since its first 
issue will be rigidly maintained ; and unceasing ef- 
forts will be made to improve its literary character 
and increase its attractiveness as a journal for the 
cultured home. Many new and able writers are 
now, or have promised to become, contributors to 
its columns, and the constant aim of the Publisher 
will be to make THE WEEK fully equal to the best 
literary journals in Britain and the United States. 

As heretofore, PROF. GOLDWIN SMITH will, from 
time to time, contribute articles. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ses- 
sions of Parliament. + 

THE WEEK being the same size as ‘* Harper’s 
Weekly,” is the largest paper of its class on the 
continent. 

SEND FOR FREE SAMPLE COPY. 


C. BLACKETT ROBINSON, Publisher, 


5 Jordan St., Toronto, Canada. 
THE 


AMERICAN GEOLOGIST FOR 1891 


AND 


BIEN'S NEW ATLAS OF THE METROPOLI- 
TAN DISTRICT, 


will be given to New Subscribers to the 
GroLogist for $25.00 (which is the regular 
price of the Atlas alone), if ordered through 
the GEOLOGIST. 

For other premiums see the GxoLocist for 
Nov., Dec., and Jan. Address 


THE GEOLOGICAL PUBLISHING COMPANY, 


Minneapolis, Minn. 


THE BOTANICAL GAZETTE. 


A monthly illustrated journal of botany in 
all its departments. | 
25 cents a number, $2.50 a year. 


Acaress PUBLISHERS BOTANICAL GAZETTE, 


Crawfordsville, Ind. 


Publications of the University of Pennsylvania. 
SERIES IN 


Philology, Literature and 
Archeology. 


Vol. I. now ready. 


1. Poetic and Verse Criticism of the Reign of Eliza- 
beth. By Felix E. Schelling, A.M., Assistant 
Professor of English Literature, $1.00. 


2 A Fragment of the Babylonian ‘ Dibbarra”’ Epic. 
By Morris Jastrow, Jr., Ph.D., Professor of 
‘Arabic. 60 cents. 


3. a. IIpds with the Accusative. 6. Note on a Pas, 
sage in the Antigone. By William A. Lamberton 
A.M., Professor of the Greek Language and Lit- 
erature. 50 cents. 


4, The Gambling Games of the Chinese in America. 
Fén tan and Pak kop pit. By Stewart Culin, 
Secretary of the Museum of Archeology and 
Paleontology. 40 cents. 


In preparation. 


The Terrace at Persepolis. By Morton W. Easton, 
Ph.D., Professor of Comparative Philology. 

An Aztec Manuscript. By Daniel G. Brinton, M.D., 
q orenser of American Archeology and Linguis- 

ics. 

A Monograph on the Tempest. By Horace Howard 
Furness, Ph.D., LL.D. 

Recent Archeological Explorations in New Jersey. 
By Charles C. Abbott, M.D, Curator of the 
American Collections. - 

Archeological Notes in Northern Morocco. By Tal- 
cott Williams, A.M., Secretary of the Museum 
of Egyptian Antiquities. 

a. On the Aristotelian Dative. 6. On a Passage in 
Aristotle’s Rhetoric. By William A. Lamberton, 
A.M., Professor of the Greek Language and 
Literature. 

A Hebrew Bowl Inscription. By Morris Jastrow, 
Jr., Ph.D., Professor of Arabic. 

The Life and Writings of George Gascoigne. By 
Felix E. Schelling, A.M., Assistant Professor of 
English Literature. 

The Papers of this Series, prepared by Professors 
and others connected with the University of Penn- 
sylvania, will take the form of Monographs on the 
subjects of Philology, Literature, and Archeology, 
whereof about 200 or 250 pages will form a volume. 

The price to subscribers to the Series will be $1.50 
per volume; to others than subscribers, $2.00 per 
volume. 

Each Monograph, however, is complete in itself, 
and will be sold separately. 

It is the intention of the University to issue these 


a. 


Monographs from time to time as they sha! be pre- 


pared. 
Each author assumes the responsibility of his own 
contribution, ; 


N. D.C. HODGES, 


47 Lafayette Place, New York, N. Y. 
BOOKS: How to get them, If there is any 


book or pamphlet that you want, write to the Science 
Book Agency, 47 Lafayette Place. New York. 


May 22, 1801. | 


extracts from which are embodied in an article by Miss Elizabeth 
Robinson to appear in the same issue. After reading the list of 
ingredients in some of these unsavory messes no one need wonder 


about the origin of the saying, ‘‘ The remedy is worse than the 
disease.” 


— Arrangements for instruction in botany at the Marine Bio- 
logical Laboratory have now been completed, and Mr. Setchell of 
Harvard University will again take charge of the work in this 
department. Applications for places in either department should 
be addressed to Miss A. D. Phillips, secretary, 23 Marlborough 
Street, Boston. 


— Among the fifteen candidates recently selected by the council 
of the Royal Society (London) to be recommended for election 
into that Society is George Mercer Dawson, D.Sc., F.G.S., A.R.S.M., 
F.R.S.C., Assistant Director of the Geological Survey of Canada. 
His qualifications for membership, as summarized in Nature of 
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May 7, are as follows: Much important and valuable work, more 
especially in geology and ethnology, as in the following summary 
statement. During his thirteen years of service on the Geological 
Survey (Canada) has been chiefly engaged in working out the: 
geology of the North-West Territory and British Columbia; placed 
in charge of the Yukon Expedition, 1887; author of numerous 
papers, chiefly geological, but including geographical, ethnological, 
and other observations, published in the Quarterly Journal of the 
Geological Society, “Transactions Royal Society, Canada,” Canadian 
Naturalist, etc. These deal more especially with the superficial 
geology of the regions explored, but some describe Foraminifera 
and other microscopic organisms. Author of fifteen reports pub- 
lished by the Geological Survey of Canada, and joint author 
(with Dr. Selwyn) of a ‘‘ Descriptive Sketch of the Physical 
Geography and Geology of Canada,” and (with Dr. W. F. Tol- 


mie) of ‘‘Comparative Vocabularies of the Indian Tribes of British 
Columbia.” 


Upspepsin 


Horsford’s Acid Phosphate 


In dyspepsia the stomach 
fails to assimilate the food. The 
Acid Phosphate assists the 
weakened stomach, making the 
process of digestion natural and 
easy. 


Dr. R. S. McComs, Philadelphia, says: 

‘<Used it in nervous dyspepsia, with suc- 
cess.’” 

Dr. 
says: 

‘¢ The best remedy for dyspepsia that ha 
ever come under my notice.’’ 

Dr. T. H. AnpreEws, Jefferson Medical 
College, Philadelphia, says: 

‘SA wonderful remedy which gave me 
most gratifying results in the worst forms of 
dyspepsia’ ’ 


W. S. Leonarp. Hinsdale, N. H., 


Descriptive pamphlet free. 
Rumford Chemical Works, Providence, R. |. 


Beware of Substitutes and Imitations. 


CAUTION.—Be sure the word ** Hors- 
ford?s.? is printed on the label. All others 
are spurious. Never sold in bulk. 


POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 


For use in Colleges and Normal Schools. 
Sent free by post by 


N. D. C. HODGES, 47 Lafayette Pl., N. Y. 


PRIZE ESSAYS OF THE AMERICAN PUBLIC 
HEALTH ASSOCIATION. 


Practical Sanitary and Economic Cooking Adapt- 
ed to Persons of Moderate and Small Means. By 
pe ra HINMAN ABEL. 12mo, 182 pp. Cloth, 

cents. 


0.1. Healthy Homes and Foods for the Work- 
ing-Classes. By Professor C. Vaughan, M.D. 
Ann Arbor, Mich. 8vo,62pp. Paper, 10 cents. 
No. 2. The Sanitary Conditions and Necessities of 
School-Houses and School-Life. By D. F. Lin- 
colin, M.D., Boston, Mass. 8vo, 38 pp. 5 cents. 
No. 3. Disinfection and Individual Prophylaxis 
against Infectious Diseases. By George M 


Price 50 cents 


Sternberg, M.D., Major and Surgeon U.S.A. 8v0, : 


40 pp. Paper, 5 cents. 

No. 4. The Preventable Causes of Disease, Injury, 
and Death in American Manufactories and 
Workshops, and the Best Means and Appliances 
for Preventing and Avoiding Them. By George 
H. Ireland, Springfield, Mass. 8vo, 20 pp. Paper, 
5 cents. 

The four essays (Nos. 1, 2, 3, 4) in one volume of 
nearly two hundred large octavo pages, thoroughly 
indexed. Cloth, 50 cents. 


N. D. C. HODGES, 47 Lafayette Place, New York. 


PENSIONS 


THE DISABILITY BILL IS A LAW. 
Soldiers Disabled Since the War are Entitled. 


Dependent widows and parents now dependent 
whose sons died from effects of army service are in- 
cluded. If you wish your claim speedily and suc- 


cessfully prosecuted, “JAMES TANNER, 


address 
Late Commissioner of Pensions, Washington, D.C. 


Old and Rare Books. 


ACK NUMBERS and complete sets of leading Mag- 


azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie N V 


Speech Reading and Articulation 
Teaching. 


By A. MELVILLE BELL. 
Price, 25 Cents. 


Practical Instructions in the Art of Reading 
Speech from the Mouth; and in the Art of 
Teaching Articulation to the Deaf. 


[This Work—written at the suggestion of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass.—is, so far as known, the 
first Treatise published on ‘‘Speech Reading.’’} 


From Principals of Institutions for the Deaf. 


‘‘ Admirable in its conciseness, clearness and free- 
dom from technicality.” 


ae The simplicity and perfection of this little book. 


“Full of exact and helpful observations.” 
‘“*A very interesting and valuable work.”’ 


‘The rules are clearly given and will be of great 
utility.” 


‘“‘ Every articulation teacher should study it.” 

‘““A model of clearness and simplicity, without 
having any of the puzzling symbols that trouble the 
common mind.. . . The exercises given in speech- 
reading from the lips are especially interesting, and 
of Eo importance for the student of phonetics.” 
— Modern Language Notes. 

*,* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 


N. D. C. HODGES, 
Al Lafayette Place, New York. 


AMERICAN HERO-MYTHS. 


A Study in the Native Religions of the 
Western Continent, 
By D. G@. Brinton, M.D. 8°. $1.75. 


THE CRADLE OF THE SEMITES. 


By D. G. Brinton, M.D., and Morris Jastrow, JR. 
Ph.D. 8°. 30 cents. 


N. D. C. HODGES, 47 Lafayette PI., New York. 


DO YOU INTEND TO BUILD? 


The ‘ Atlas of Sensible Low Cost Houses,” 2 vols. (sent 
postpaid on receipt of $2), will aid you, no matter what style 
. of house you may intend to build; as will ‘‘ Colonial Houses 
mh = for Modern Homes” (sent postpaid on receipt of $2). 


N. D. C. HODGES, 


47 Lafayette Place, New York. 
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A NEW MONTHLY 

THE INTERNATIONAL = 

JOURNAL OF MICROSCOPY AN 
NATURAL SCIENCE. 


THE JOURNAL OF THE 
POSTAL MICROSCOPICAL AND WESLEY 
NATURALISTS’ SOCIETIES, 


Edited by ALFRED ALLEN and Rev. 
WILLIAM SPIERS. 


CONTENTS OF APRIL NUMBER: 


Notes on the Anatomy of the Cicindela-Sex- 
euttata. 7 | 
Infusoria, Protozoa, etc.—Practical Methods 

of Preparation. 
Birds’ Nests and Plants on Telegraph Lines. 
Aspect. of the Heavens—April, 1891. 
A Protest against Indiscriminate Collecting. 
Color Photography. 


Mason’s Improved Oxy-hydrogen Lantern and 


Table Microscope. 

Science Jottings. 

Cotton in the Holy Land. 

Cuba breaking in Two. 

Grafting Human Skin. i 

‘Limit of Magnification for Photo-Microg- 

raphy. ss 

Death of Dr. Brady, F.R.S, 

Condenser for the Microscope. _ 

Dormant Buds in Woody Dicotyledons. 

Examination of Infusoria. | 

Examination of Drinking Water. 

The Annihilation of Smoke. 

Boiler-Cleaning. 

~ Cure for Lock-Jaw. 

Collectors’ Notes for April. 
Correspondence. 
Parasite in Vaucheria. 
Local Societies. | 
Reviews. ; 


$1.75 Per Year. | 


$1.00 for one year. 
50 cents for six mos. 


Sample Copies ‘10 cents. 


A Journal of Entomology, published monthly 
by the Cambridge Entomological Club. 
$2.00 per year, $5.00 per volume of three 
years. Volume VI. began in January, 1891. 
Back volumes for sale at $5.00 each. Vol- 
ume I. sold only in complete sets. 


READY SOON. 


THE LABRADOR COAST, 


To Science subscribers, 
ce rz: é 


A Journal of two Summer Cruises to that 


region; with notes on its early discovery, 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. : 7 


By ALPHEUS SPRING PACKARD, M.D., Ph.D. 
8°, about 400 pp., $3.50. 


FOSSIL RESINS, = 
By CLARENCE LOWN and HENRY BOOTH. 


This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 


NEW BOOKS. 
JUST PUBLISHED. 


THE AMERICAN RACE: 


‘¢ The book is one of unusual interest and value,’*— 
nter Ocean, . : 

“Dr. Daniel G, Brinton writes as the acknowledged 
authority of the subject.”—Philadelphia Press. 

“Phe work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans.’’°—Nature. 

‘A masterly discussion, and an example of the 
successful education of the powers of observation.” 
—Philadelphia Ledger. ; 


Price, postpaid, $2. _ 
BY THE SAME AUTHOR. 


RACES AND PEOPLES. 


‘‘™he book is good, thoroughly good, and will long 
remain the best accessible elementary ethnography 
in our language.”’—The Christian Union. ; 

‘We strongly recommend Dr. Brinton’s ‘ Races 
and Peoples’ to both beginners and scholars, We 


are not aware of any other recent work on the. 


science of which it treats in the English language.” 
—Asiatic Quarterly. . 

“His book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnol- 
ogy. °—The Monist. 

“A ugeful and really interesting work, which de- 
serves to be widely read and studied both in Europe 
and America.’ —Brighton (Eng.) Herald. 

‘‘This volume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
grasps very well the complete field of humanity.”’— 
The New York Times. . ; 

“Dr. Brinton invests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that ‘Races and Peoples,’ avowedly a rec- 
ord of discovered facts, is in reality a strong stim- 
ulant to the imagination.’—Philadelphia Public 
Ledger. 

“The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic reading.’’—Philadelphia Times. 


Price, postpaid, $1.75. 


THE MODERN MALADY ;: or, Suf- 
‘ferers from ‘ Nerves,’ 


An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 7 | 

By CYRIL BENNETT. 
12°, 184 pp., $1.50. 


THE WINNIPEG COUNTRY; 


ROUGHING IT WITH AN ECLIPSE PARTY. 


A. ROCHESTER FELLOW. 
. (S. H. SCUDDER.) t 
With thirty-two [llustrations and a Map. 
12°. $1.50. 


“The story is a piquant, good-humored, entertain- 
ing narrative of a canoe voyage, A neater, prettier 


book is seldom seen.”’—Literary World. 


“This is a sprightly narrative of personal inci- 
dent. 


rapidly receding.”’—Boston Transcript. | 

‘“‘ The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 
the writer’s style, constitute the claims of his little 
book to present attention.”—The Dial. 


The book will be a pleasant reminder to} 
many of rough experiences on a frontier which is. 


| Fact and Theory Papers 


I. THE SUPPRESSION. OF CON- | 
sty faa - By GODFREY W. HAMBLETON, M.D. 
2°. 40. 
‘*The inestimable importance of the subject, the 
eminence of the author, and the novelty of his blige 


all combine to render the little treatise worthy o 


special consideration. . . . We heartily commend 
Dr. Hambleton’s booklet, and wish there were more 
such works,”—Editorial, Boston Daily Advertiser. 

* The monograph is interesting in style, scholarly, 
and well worthy of careful consideration. It is de- 
void of technical expressions, and can be easily read 
and digested.”—Pharmaceutical Era. 


Il. THE SOCIETY AND THE “FAD.” 
By APPLETON MORGAN, Ksq. 12°. 20 cents. 

“Mr. Morgan founds a sensible and interesting 
address upon a text furnished by a sentence from 
a& young ladies’ magazine ; namely, ‘ Browning and 
Ibsen are the only really dramatic authors of their 
century.’ "—-New York Sun. 

By 


Ill. PROTOPLASM AND LIFE. 
C. F. Cox. 12°. 75 cents. 

‘*To be commended to those who are not.special- — 
ists.°—Christian Union. : 
** Physicians will enjoy their reading, and find in 
them much food for thought.”—St. Louis Medical 

and Surgical Journal. 
‘* Mr. Cox reviews the history of his subject with. 
knowledge and skill.”—Open Court. 


**It is of extreme interest.”—Medical Age. 
“* Worthy of a careful perusal.”—Indiana Medica 


‘Journal. 


‘* An interesting and popular account of the ten- 
dencies of modern biological thought.”—Popular 
Science News. 

**All interested in biological questions will fin 
the book fascinating.” —Phkarmaceutical Era. . 

‘* The author displays a very comprehensive grasp 
of his subject.”—Public Opinion. oP 

‘* Deserves the attention of students of natural 
science.”—Critic. 


iV. THE CHEROKEES IN PRE-CO- 
LUMBIAN TIMES. By Cyrus Taomas. 12°. $1, 
Dr. Thomas has already presented to the public 

some reasons for believing the Cherokees were 

mound-builders,. but additional evidence bearing 
on the subject has been obtained. A more careful 
study of the Delaware tradition respecting the Tal- 
legwi satisfies him that we have in the Bark Record 
(Walam Olum) itself proof that they were Chero- 


kees. He thinks the mounds enable us to trace back 


their line of migration even beyond their residerx'ce 
in Ohio to the western bank of the Mississippi. The 


object is therefore threefold: 1. An illustration of 


the reverse method of dealing with prehistoric sub- 
jects; 2. Incidental proof that some of the Indians 
were mound-builders; 3, A study of a single tribe in 
the light of the mound testimony. This work will be 
an important contribution to the literature of the 
Columbian discovery which will doubtless appear 
during the coming two years. ; 

‘A valuable contribution to the question, ‘Who 
were the mound-builders? ’ "—New York Times. 
* Professor Cyrus Thomas undertakes to trace 
back the evidences of a single Indian tribe into the 
prekistoric or mound-building age.”—N, Y. Sun. 

‘* An interesting paper.’’—Christian Union. 


V. oe TORNADO. By H. A. Hazen. 


** The little book is extremely interesting.”—Bos- 
ton Transcript. 

‘**A book which will find many readers. The 
chapter on‘ Tornado Insurance’ is of interest to 
all property-holders in the tornado States.”— Boston 
Herald, . 

*** The Tornado’ is a popular treatise on an impor- 
tant province of meteorology, in which science, the 
author, Professor Hazen of the United States Signal 
Service, may be regarded as an expert.”—Philadel- 
phia Ledger. 


VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By JOSEPH JASTROW. 12°. 50c. 
** All students of psychology will find the book full 

of interesting facts. Professor Jastrow’s good qual- 

ities as a thinker and as a writer are too well and 
too widely known to require comment.”—Public 

Opinion. 

 * A useful work for psychologists—as well as the 

general reader—by setting forth in brief and easily 
intelligible form the present state of knowledge in 
regard to the time required for the performance of 

mental acts.”—The Critic. . 


VII. HOUSEHOLD HYGIENE. 
MaRY TAYLOR BISSELL. 12°. 75 cents, 
‘* A sensible brochure.”—Brooklyn Eagle. 

** Practical and sensible.”—Public Opinion. 
“The advice and excellent information which it 
contains are tersely and intelligently expressed.”— 

Boston Medical and Surgical Journal. — 

‘* Practical and simply written.”—Springfield Re- 

ara 
**The best monograph on “home hygiene.”—St. 

Louis Globe-Democrat. _ sd 

In Preparation, 


VIII]. THE FIRST YEAR OF CHILD. 
HOOD. By J. MARK BALDWIN. . s 2 


By 


N. D. C. HODGES, 47 Lafayette Place, New York. 


